Regional concentrations of GABA, serotonin and noradrenaline in brain at onset of seizures induced by lindane (gamma-hexachlorocyclohexane).
The main objective of this study was to determine the modifications induced by the pesticide lindane (gamma-hexachlorocyclohexane) in the regional concentration of neurotransmitters in brain, taking the tonic-clonic seizure as the main sign of its neurotoxic action. The animals were given lindane (150 mg/kg p.o. in olive oil) and killed at the onset of the first seizure (mean latency time: 18.3 +/- 5.5 min, n = 16). The inhibitory neurotransmitter gamma-aminobutyric acid (GABA) and the biogenic amines noradrenaline (NA) and serotonin (5-HT), as well as its corresponding acidic metabolite, were determined by high performance liquid chromatography with fluorimetric or electrochemical detection in different areas of the brain: hippocampus, mesencephalon, colliculi, frontal cortex, parietal cortex, striatum and thalamus. The concentration of GABA in whole tissue was only significantly decreased in the colliculi. The concentration of serotonin (5-HT) and its metabolite 5-hydroxyindoleacetic acid (5-HIAA) were decreased in the colliculi, striatum and frontal cortex, suggesting a decreased synthesis and release of 5-HT, but increased in the parietal cortex. The concentration of NA was significantly decreased in the parietal cortex. Thus, the results indicate that lindane induces some modifications of the concentration of neurotransmitters in cortical structures, basal nuclei, midbrain and colliculi. These changes may be consequent upon the proposed interaction of lindane with the GABAergic system, although a direct action of lindane on other neurotransmitter systems cannot be excluded.